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Objective
To examine the potential for directly monitoring hydro-
carbon (HC) class reactivity by using the temperature 
dependence of ozone (O3) chemiluminescent reactions.

Approach
Presently, HC reactivity is determined by using
non-methane hydrocarbon (NMHC) analyzers or gas
chromatography/mass spectroscopic (GC/MS) methods.
NMHC is nonspecific and uses a flame ionization detec-
tion system that yields only the amount of carbon emit-
ted. GC/MS is expensive, time consuming, and does not

lend itself to real-time measurements of automotive 
exhaust or ambient HC levels. This project uses the tem-
perature dependence of O3 chemiluminescent reactions
that correlate directly with hydroxy radical (OH) reactivi-
ties to separate HC class signals. The olefin signal occurs
at room temperature and is surrogated as a class by using
propylene. Aromatics chemiluminesce at approximately
70°C and toluene is being used as a surrogate. Alkanes
react with O3 to produce light at temperatures higher
than 120°C. This approach is being examined and com-
pared to flame ionization detection (FID) as a potential
method for direct on-line measurement of HC classes.

Accomplishments
A prototype temperature-dependent O3 chemilumines-
cent HC analyzer has been designed and built.

Preliminary testing has shown the propylene, toluene,
and n-hexane surrogates can be distinguished as a 
function of temperature. Other preliminary studies have
shown that a prereaction chamber can be used to scrub
out the more reactive olefins from the less reactive 
aromatics. The detection system is a potentially selective
and sensitive GC monitoring technique for natural HCs
and other reactive HCs.
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Future Direction
We will perform short-term studies that compare the 
response of the O3 chemiluminescent detection system at
high temperature (120°–150°C) to that of a conventional
FID system. A mixture of various reactivity olefins, aro-
matics, and alkanes will be analyzed by both the chemi-
luminescent detection system and the standard flame
detector after GC separation. Depending on the results of
these studies, this project will pursue prereactor studies
and possible technology transfer interactions with the 
instrument industry to develop this method for use in the
automotive industry and in air quality monitoring.
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